INTRODUCTION
In the last 20 years banding techniques have provided an important tool for either the study of chromosome structure and/or identification of individual chromosomes. Recently, restriction endonucleases (RE) have been used to induce chromosome banding by in situ digestion of fixed chromatin in a large variety of organisms (Bianchi and Bianchi, 1987; Lopez-Fernandez et al., 1989) , and these simple techniques are very useful for detection of specific sequences of DNA, such as for example satellite DNAs (Mezzanotte et al., 1986) or regions which remains cryptic with other banding techniques (Gosálvez et a!., 1987; 1989) . Miller et a!. (1983) suggested that the bands produced by restriction enzymes could also be very useful to disentangle the karyotype of organisms that lack easily banded chromosomes, such as amphibians, fishes or some plants. In all these cases a useful level of resolution has been obtained after RE-banding (Schmid and Almeida, 1988; Lloyd and Thorgaard, 1988; Frediani et a!., 1987) , respectively. * Present address: School of Biological Sciences, University of East Anglia, Norwich NR47TJ, U.K.
In coleopterans there are relatively few reports of chromosome banding (Ennis, 1974; Angus, 1983; Virkki and Denton, 1987; Juan and Petitpierre, 1989) , probably because of the small size of their chromosomes and the poor resolution of longitudinal differentiation obtained with conventional techniques. In most cases, the individual identification of all chromosomes is difficult due to the similarities of size and shape. The chromosomes of the mealworm beetle Tenebrio molitor are no exception. This species has very similar chromosomes except for the minute Y chromosome, which show very large heterochromatic blocks after Cbanding (Weith, 1985; Juan and Petitpierre, 1989) .
The large amount of heterochromatin present in each centromere region has been used for two different purposes: (i) comparison under electron microscopy of the euchromatin and constitutive heterochromatin structure (Weith, 1983 (Weith, , 1985 and (ii) characterization by agarose gel electrophoresis of EcoRI restriction digests and sequencing the satellite DNA thought to be localized in these regions (Petitpierre et a!., 1988; Davis and Wyatt, 1989) .
The aim of this study is to investigate the action of different REs on the chromosomes of this organism, in an attempt to improve the resolution of Banding procedures Fresh preparations were digested with 50-100 units of either EcoRl or AluI (Boehringer-Mannheim) in 100 1sj of the appropriate buffer and evenly spread over the slide by means of a coverslip. The digestions were carried out at 37°C overnight. After that, the preparations were washed with distilled water and stained with 2 per cent Giemsa in phosphate buffer (pH 6.8). Control digestions with the buffers only were also undertaken. Conventional C-banding (Sumner, 1972) and Giemsa staining were also performed. Constitutive heterochromatin revealed by C-banding occupies extensive blocks apparently localized in the pericentromeric regions of all chromosomes ( fig. 1(b) ). In five pairs the C-bands are distal and in four pairs and the Xchromosome they are in the middle of the chromosome. The Y-chromosome appears entirely heterochromatic.
When the T. molitor chromosomes are treated with A/u I, they show a C-like banding pattern with prominent heterochromatic blocks in each autosome and sex chromosome. The distal parts of most chromosomal arms appear faintly stained ( fig. 1(c) ). The reverse is seen when treated with EcoRI, they exhibited median and distal regions that stain slightly with Giemsa ( fig. 1(d) 
DISCUSSION
The in situ digestion of fixed chromosomes with REs in T molitor provides an excellent tool to identify each chromosome pair, better than Cbanding or other techniques, opening the way for karyological studies in these organisms with small chromosomes. We have now consistent data which show that the clear chromosome morphology after digestion with EcoRI is closely related to the particular structure of the satellite DNA localized in the heterochromatic regions of T molitor. We will deal fully in the biochemical and cytological details in a separate paper (Juan et aL, in preparation) . In the genus Tribolium, belonging to the same family, Smith (1952) DAPI in every centromere region, point to an equilocal distribution of heterochromatin throughout all the genome of T molitor such as has been reported in other organisms (Schweizer et a!., 1987; John et a!., 1985) . This homogenous distribution also involves the Y-chromosome which is entirely heterochromatic and entirely digested by EcoRI. This heterochromatic homogeneity in T molitor is similar to that found in mouse chromosomes (Pardue & Gall, 1970; Kaelbling et al., 1984; Mezzanotte & Ferrucci, 1984) and contrasts with other species where REs have shown a remarkable heterochromatic heterogeneity (Gosálvez et a!., 1987; LopezFernández et a!., 1989) .
Among a series of factors which may affect the cleavage of fixed chromatin by a RE (Bianchi et aL, 1985; Mezzanotte et a!., 1985; Gosálvez et al., 1989) , it has been extensively claimed that the compaction of the heterochromatin and the size of the restriction target are important factors in determining the amount of removable DNA (Miller et al., 1983; Mezzanotte et a!., 1983 Mezzanotte et a!., , 1985 Bianchi et a!., 1985) . The results obtained with EcoRI show, at least in this species, that both factors are irrelevant to RE-cleavage and subsequent DNA-removal. Cases of extensive cleavage of heterochromatic regions have been reported in different organisms. For example, AluI in the grasshopper Pyrgomorpha conica removes the centromeric DNA of all chromosomes both in mitosis and meiosis (Lopez-Fernandez eta!., 1989) .
In mouse Avail (GGCC) and BstNI (CCGG) reduce the staining of most of the centromeres (Kaelbling et aL, 1984) , although in this case, the results of BstNI appears contradictory to those reported by Burkholder (1989) . In general, four base pair cutters are more efficient in removing large amounts of DNA, while five or six base pair cutters usually do not produce longitudinal differentiation or give G bands (Mezzanotte et a!., 1985; Lopez-Fernandez et a!., 1989) . Indeed this is the first case reported where a six base pair cutter (EcoRI) produce a dramatic decrease in the staining of a heterochromatic region. The EcoRI banding in T molitor has allowed us to find a hetermorphism for a chromosome pair (pair number 9), probably caused by a perientric inversion, according to the similar sizes of the EcoRI resistant chromatin in both the standard and the rearranged chromosome. Pericentric inversions have often been hypothesized as one of the most important structural rearrangements in coleopteran chromosomes, but are poorly demonstrated because of the limited resolution of conventional staining techniques. Such rearrangements have been claimed in some species of Cicindelidae (Serrano, 1981) , Scarabaeidae (Virkki, 1967) , Chrysomelidae (Petitpierre, 1983; Hsiao and Hsiao, 1983) , among others. Moreover, it has been supposed that centric fissions in metacentric chromosomes were followed by pericentric inversions or heterochromatin accretions, restoring the metacentric shape that prevails in coleopteran chromosomes (Smith and Virkki, 1978) . We think these techniques may be used to throw some light on the real role that these rearrangements have in the divergence of closely related taxa.
